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REMARKS 

Entry of the foregoing anezidments and favorable 
consideration of the subject application is respectfully 
requested in view of the following contments. 

The specification end claims have been amended to correct 
minor typographical errors and to make them more easily readable 
upon publication.; 

Specifically, in the textual description of the formulas 
Ti(lv)OaNbPeand MeTi (IV) 0«HbPo identifying the nature of the 
subscripts a, b and c, the original specification had these 
reference letters, subscripted in the formulas and subscripted in 
the textual explanation which rendered it difficult to adequately 
discezn these letters and the textual e3q)lanation soiMwhat 
difficult to read. 

By the foregoing amendments i Applicants have corrected this 
formatting In the; paragraphs presented herein and in the 
corresponding claims and respectfully request entry of these 
amendments in the subject application. 

Applicants respectfully submit that the foregoing amendments 
are made to correct the typographical issues identified and that 
the subject application is in condition for allowance. 

Appllcantis herewith submit substitute pages 3 and 4 of the 
specification, emd the claims^ pages 16 and 17, as amended and 
respectfully request that these pages be used in publication of 
the subject application. 
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acts visible light. And the inrontcrs of the present invention have 
continued intenfiive etudy to find out a compoiind which ia stahle under the 
reaction condition among these photo-catalyatSi and found out that the 
compoiuid composing of axynitadde containing at lease one transition 
element can fulfill the function of the photoxatalyet which satiei^ the 
above mentioned condition, and already proposed as the invention which 
dissoh^ said problem (JP Application 2000-266681; filed on Augtist 28, 
2000)* Mostly of .these compounda have pezovskite-^e cxyetalline 
structure* and the stabilising efiect under eaid photo-catalyst reaction 
condition is conjectured to be caused by this structural feature . 

As a visible light active compound which was found out based on 
above mentioned coogecture, although a stable compound can be obtained 
among the compounds containing Ta or Nb, however, it was difficult to 
obtain a stable ooaqpound among the compound containing TKIVT). 
Therefi>re» the inventors' of the present invention have investigated the 
mediod how td' obtain a ueeftd compound as the visible light active 
photo-catalyst based on the theory of above mentioned Iqrbridized 
oggmitride bonding orbitaL In above mentbned consideration, the^ 
confirmation <tf: characteristics based on above mentioned theory is 
considered to be usefuL 

The subject of the present invention is to provide a compound which is 
stable as a visible light active photo'catalyet having nitride bond of Tl(IV}, 
further the'objcict of the present invention is to provide a method for 
preparation of eaid compound. Daring the various conaiderationfl how to 
iofaroduce a nitrids bcmd into the compound containing TittV), which has 
photo-catalytic activity, the inventors of the present invention found out 
that the introduction of; nitride bond of Ti(IV) is possible when Ti(IV} 
contains F Bondj and* found out the sjmtlMsis of the compound containing 
Ti(lV) which' has nitride bond by using compounds of TLOaNbFe or 
MeTiO.NbF^ Abd found that the obtained conqpound has a possibility to 
be a catalyst which is active by visible light, e^edally to be a catalyst 
which generate' hydrogen or oxygen by photo splitting of water, thus the 
subject of the present can be accomplished. In the compounds of TiOaNbFc > 
oir MeTiOftNiiFciiiide is^ an alkali earth metal euch as Sr, c is 0.1 to 1, b is 0.1 
to 1, desirably b^ 0.8,'and a is a value to be decided in rehrtion to b and e. 
By the way, when titanium oxide is aitrided with ammonia by the 
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conventional metbod, Ti^ ia generated by redudng reaotion, and when 
nittide reaction ia modezated in oxder to auppreae the reducing reaction, it 
becomes difficult to introduce auffident nitrogen into material and the 
synthesis of the compound containing whidi has nitride bond is 
impossible, and the responsibility to visible light of the mat^al is too low 
to abs^b the visible light of around 600nm. Accordingly, the method for 
synthesis of the compound containing Ti(IV) which has nitzide bond is an 
epoch-making invention. 

SUMMABY OF THE INVENTION 

The first one of the present invention iB a photo^catalyst containing 
titanium fluoride nitride comprising, Ti(Tf )OuiihPc or a compound 
r^resented hy MeTi(IV}OaNi)Fc prepared hy doping at least one metal Me 
selected from .the group consisting of alkalis or alkali metals on 
Ti(IV)OANbFe (whexein. bis 0.1 to 1, cis 0.1 to I and ais a value to maintain 
Ti(IV) and is decided in relation to b and c). Desirably, the present 
invention is the photO'catalyst containing titanium fluoride nitride, 
wherein TL(I7)0ANhFe possesses anataze etructuxe and MeTi(IV)OANbFc 
possesses perovskste to anataze structure. Further desirably the present 
invention is the photo^eatalyst omtaining titanium fluoride nitride to 
which at least one promoter selected from the group consisting of Ft, Ifi 
and Fd is loietded. 

The second one of the present invention is a photo-catalyst for water 
sphtting containing titanium flumde nitride con^irising Ti(IV)OaNbFo or a 
compound represented hy MeTi(nOOBNbFe prepared by doping at least one 
metal Me selected fiom the group consisting of alkalis or alkali metals on 
Ti(I7)0aNbFe* (wherein, b is 0.1 to 1, c is 0.1 to 1 and a is a value to 
maintain Ti(IV}|and is diedded in relation with b and c. ). Desirably, the 
second one of tHe present invention is a photo-catalyst for water splitting 
containing titanium fluoride nitride wherein TL(IV)OaNbFe possesses 
anataze structure and MeTi(lV)OBNbFe possesses perovskite to anataxe 
structure. Further desirably the second one of the present invention is a 
photo-catalyst for water -splitting containing titanium fluoride nitride to 
which at least ^ one promoter selected from the group consisting of Ft, NS 
andFdislokde.dL - j 

The thiird'dne of the present invention is a method for preparation of a 
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CLAIMS 



1. A photoxatalyBt o^ataiiiuig titamum fluoride nitside eompzieing, 
Ti(lV)OaNbEft or a compound repxeaented I7 Me71(lV)0«NbPe pz^ared 1^ 
doping at leaat one metal Me selected from the gzoup Gonaisting of alkali or 
alkaline earth metals on Ti^OaNbFe, wherein, bi$ 0.1 to 1, cia 0.1 to 1 
and ais a value to maintain TiCRQ and ia decided in relation to band c. 



2. The photo-eataJtjret containing titanium fluorida nitride of claim 1 to 
which at least one promoter selected from the groi^ coneisting of Pt, Nl 
and Pd is loaded. 

8. ITie photo'catalyat oontaitdng titanium fluoride nitride of claim 1, 
wherein TL(IV)6ftNbFo possesses anataze structure and MeTi(I7)0aNbFe 
posseeees perovskite to anatase structure. 



4. The photo*cata]yBt containing titamum fluoride nitride of r^iaim 3 to 
which at least one promoter selected from the group consisting of Pt, Ni 
and Pd is loaded. 

5. A photo-catalyst water splitting containing titanium fluoride 
nitride comprisingj Ti( IV )0aNbF6 or a compound represented by 
MeTidVOOaNtFe pr^ared by doping at least one metal Me selected from 
the from tiie groiq)- oonsiating of alkali or alkaline earth metals on 

TiClV)OiNiiFc» wlmein,-bis 0.1- to 1> eia 0.1 to t and ais a value to maintain 

TittV) and is decided in relation witii b and a 

6. The photo*cata]yst fi)r water sphtting containing titanium fluoride 
nitride of claims to which at least one promoter selected from the group 
consisting of Pt, Ru and Pd is loaded. 

7. The photoxatalyst fi^r water splitting containing fcifcyiynmn fluoride 
nitride of daim 5» wherein Ti(IV)OaNbFc possesses anataze structure and 
MeTi(IV)OaNbPt possesses, perovskite to anatsze structure. 
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8. The photo-cata^ fbr water ^littmg: containing titamum fluoride 
nithde of daim 7 to which at least one promoter edbcted fiom the group 
oonaiAiang of Pt, Ni and Pd is loaded. 

9. A method finr preparation of a photo'catalygt represented by 
TiQVOOaNbFc, wherein a, b ande are eame as to daim 1, by baking titanium 
di-ammonium fluoride halide represented by (HlWiTiFdXw, wherein, d is 
integer or 1*6, which contains at least F and ammonium halide the ratio 
of equimolar or the ratio of eUghtlj excess of ammonium halide at the 
maximum temperature from 200lC to 6001C so as to form a starting 
material^ then said starting matezxal is nitrogenated by thennal eyntliesis 
in ammonia atmosphere containing from 0.029i to 10.00^ of oxygen, eir or 
water to ammonia by reduced mass to oxygen atom at the maximum 
temperature from 360lC to 700*C for over than 5 houxe. 

10. A method for preparation of a photo^^talyst represented l»y 
SrTL(lV)OANbF<^ wherein a, b and c are same as to daim 1, by baking 
titanium di-ammonium fluoride halide represented by TiFJbjc and/or 
(HB4}flTiFdXaLd> wherein x and d are integer of 1-6| which contains at least 
F and at least one compound sdected from the grotq) consisting of SrO, 
SrOH and SrX ;so as to form a startang mat^ial or SzfllFs. then said 
starting material or SrTiFe is nitrogenated by thermal synthesis in 
aounonia atmosphere containing from 0.02% to 10.00% of oxygen, air or 
water to ammonia by reduced mass to os^ygen atom at the maximum 
temperature from 850^ to 700*C finr over than 6 houxe. 
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